Differential necrosis despite similar perfusion in mouse strains after ischemia.
Numerous mouse models have been used to study the tissue response to ischemia, but multiple technical differences make comparisons difficult. We have comprehensively characterized the mouse hind limb ischemia model and determined how different genetic backgrounds of mice affect recovery. Severity of tissue necrosis and restoration of perfusion after femoral artery excision or femoral artery transection, using five different surgical procedures, were evaluated using laser Doppler imaging in a mouse model of hind limb ischemia. Severity of necrosis was concurrently measured using a five-point scale. Significant differences were observed depending upon the surgical procedure used to initiate ischemia as well as the strain of mouse used. First, a progressively delayed and incomplete recovery of vascular perfusion occurred in relation to the anatomical position and extent of the arterial defect. Second, among mouse strains, the severity of tissue necrosis varied despite similar restoration of perfusion. Thus, DBA/1J mice had significantly increased severity and incidence of tissue loss as compared with either C57Bl/6J (P = 0.01) or BALB/c (P = 0.01) mice. Finally, contrary to previous reports, T-cell-mediated immune events did not modify ischemia-induced hind limb perfusion and necrosis as responses in nude mice were not different than controls on either BALB/c or C57Bl/6J backgrounds. Surgical approach, mouse strain, and measures of hind limb perfusion and tissue injury are crucial considerations in the study of ischemia. Understanding how different genetic backgrounds in mice can affect necrosis may provide insights into the diverse healing responses observed in humans.